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ABSTRACT 

PURPOSE: To make it possible to reduce an irregularity in the film 
qualities of sputtered films between substrates by a method wherein when a 
plurality of sheets of the substrates are continuously film-formed by 
sputtering, a film- forming condition is automatically modified in every 
substrate. 

CONSTITUTION: This sputtering device is a sputtering device 1 provided with 
a system 31 for controlling the film quality of a sputtered film. The 
system 31 consists of a resistance measuring device 32 for measuring the 
resistance of the sputtered film, a gas controller 33 for transmitting a 
reaction gas flow rate control signal on the basis of the measured 
resistance value of the sputtered film and mass flow controllers 22 and 23 
which are used as means for adjusting the amount of reaction gas on the 
basis of the transmitted control signal. Or the device 1 is provided with a 
reflectivity measuring device (not illustrated) for measuring the 
reflectivity of the sputtered film, a temperature measuring device (not 
illustrated) for measuring the temperature of a target 12 or a partial 
pressure measuring device (not illustrate) for measuring the partial 
pressure of oxygen in a sputtering chamber 11 instead of the device 32. 
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;nctt. ffijA.tSK^b^^b^^iJ' > (T i ON) m^m^^ 

[0 0 0 3] ;^:tC±IEt!fmit®Sf&'lt7./1>y:5"J >i^S 
M?r^ 1 0(C<tOittBJT-5. — 0!ltbT, iESit 

u y^mm. i o o 
y-;/ h 1 2/eiiKtt?>nTi/i-5. ^—fv v i 2ic*f[6]-r 
^.nxvi^. ^-fv M 2 ta««j^g6i 3t©rBitc 

^BBl 3(7)ti]ratC«->— iUK^l 5*iJgs£$nTVi^. 

y V 1 2tc:«m® 1 ed^jgi^^nTVi^. ^ 
/t±g2X/1>;/:5"J >i'^l 1 T.nv^H'T. mX 

\Tr)Vziy) ^&^A-r^BBWl 7 t, SJ$:;^JX (^J;lti 

'j>y^i irtro;^;7.^sfai-r^sf^e2 o<!:*i«^:s 
nTi^So ±EiB@i 7. 18. 1 9ro-€-n-entc«. 

•7X7D-:d> ho-^— 2 1 , 2 2, 2 3*i^0#l^ 

^.tiTv^^o ±iH#^W2on«. Eia^bfi linage 

OtC«, X/1'y^"J>^^l Itcy-hAJV:/ 

[0 0 0 4] ±Bfit!cll^C®S*SttX/-^-y i$"J >i^S« 1 

0 0T?T i ONmSrfigMT^tt. 5^^S'>S05'— -Jr-y h 

1 2 ^-y-y M 2 $rXA-y 5'-r^;<fXiCT;i' 
•dy (Ar) $e.lCSJ^i;:^?XtLT^* (N 
, ) tm.% (O: ) <i:$X/1>y:$"J>i^^l 1 OI^SBJC 
^AfS. Z.<DfzA9-¥v V 1 2«®-e, K^fciZ/ 
^^tiS'-'^y h 1 2 0)^^ y tf)^Klt^VXmit^it'^ 

^y (T i ON) \zfs.y}. T)\'Ziy^-ty<D7.nv9'if- 
ffltCJcOT i ON*i9^#fR«$n^. -^-bxafe^^nfc 
T i ONgi?*iS«9 1 tCiijabT#«b, T i ONK 

[0 0 0 5] 

0]g!^W(CT i ONlKS:fiKMbfc:©-&l'tt/&S«l'fi& 

i^^n-sT i oNm<Dmmtm\i^v^^^<Dx:^-z>x 

jaStSc^diiillO-r^^rtJCfiKMSn^T i ON^K) 
Jfttri{iA^ii5<75:^. Lfc*<-pT, T i ON]^OSta«S 

[0 0 0 6] dcol^H©— tPJCtt, Ar-r^X^ffig^lC 
h^mX'c:)mit5.fBii^mmzf3i^. :i(Dtztb. ^-f 'j 
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[0 0 0 7] SiJwMBtLTli. 7>/V>^'lK^^)K-r^ 

[0 0 0 8] *fB?g«. l^HtCffinfc7./1-;/iS'MSr}^J« 
5' U > :i/SM^£a#^-r ^ t i W t -r ^. 
[0 0 0 9] 

•^v^TX/i <;/ ^ U > i^^l::#ti^$n^Sf&:^xSii»o$!l 
[0 0 10] SfcHgijWvXT^AtbT. S«fCfiKM^ 

[0 0 11] fe^Vi«te«)->X7^Ai:UT. S^X/1-y 

ii. ^:®SS^^«§-eiBl^u/tfig<DMicS-:?ViTX/-? 

[0012] feL<«±fBiy.i1-®->X5"AtLT. X/t 
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J£*£rs;yx©^3-MlcSo*iiTX/i-y ^"J ><r^tC'e^$g$ 

nssj*;;:*Jxgits©$iJtsfffi-^2rjHi-r-S):^Jx$ijpg§t, 

^0?$iJfflI<t^lcSo*ViT^^KJi&^fX8ita?:iigS-r^^ 
[0 0 13] 

[f^ffl] ±Ki^BK<73X/V;/iS'U>i/gMT-«, aH^Lfc 
X/t>i'^l^(Djatii[ffltCS-p*ViT;St£^:^Xriii*^7-i' - H 
Kf5:tfXSit**ISgii-r^^aT'^OSit«Sr$ii 
10 ffllf^. ifc«lB!l^LfcX/V>^K»Sit^lcao%iT 
S*6::yxSS*<&7^-HA*-;/i?b. Ri?;:«XSii«Sri^gp 

h(DiaK©MlcSO*UTKJ£;:*fX85g^-7^ — 
■y^'L. Srt:;;*;xSS»*ilgi5-r^#ST-^CDSit«Sr*JP 

-r^. fcb<tisy^LfcxA>yi5'U>^^*©Si^;:*fx 

©5J-ffiffllca'C?*UTS*S^fXtt«& f - H A->;/ i7 
Mtc;:^/XSit*^i)lipt-^#aT^-<DSita^®Jffli-r^. ^ 
o^c56. ?iccD»«lcXA-y^'K*fi£]^-r^t€cDSJ£;:y 
XSit««. fiKl^^n?.XA->^M©jttafiId^m^fii(c;^t 
20 -sgitfitc^^sn^. 

[0 0 14] 

KSt^^xn -V 5"J > ^^ge 1 (£tT X / V;/ :J"J > 

mm. tie*cDSiiiTi5ii^LfcxAv^u>i^S« (i 

0 0) ©XA^y^"J >i^^l 1 IC, Y—V;WZf2A^ 

2 5 ©[^gl5{cS« 9 1 ^lS]gir-5fc86®^ii« 2 6 Sr^ 
30 VtSttfctC, S«9 1 tCJ5S:M$n^X/1<y5']K (0^ 
-lirT) CD->— hJSM^*Jffllt-^>'X7^A3 1 ^^KXA 

■^©XAy^U>i^^l 1. ^-y>yM2, S««lt 
§51 3. ->v;/^- 1 4, ->-;i'h*«l 5, -BMl 6, 
ffiWl7. 18, 1 9, SP^W2 0. Rf£:;tfX85»Srgi 
ffiT^#®iLT©-7XXD-3>ha— 7— 2 1, 2 
2, 2 3^0PM;^IK?gtt, B3^bfcfi£*(3>S^i5f TIS 

40 T. 

[0 0 15] ±t2->X5^A 3 1 tt> S«9 1lCJ^fig3n 

iB!l^§§3 2 <h, ad^Ufcv- hfitrifii»ta-:^v^TSf£:;tf 
XgKSSr9i^L*^':39i^Lfc^©j5SaMcD*JfflI(t-^S:^ 
(fr^:^X*JffllS3 3 ;^X®JPSS3 3 ctOiUfflb^c 

0D-7X7n — 3> ha— ^— 2 2, 2 3 i(cJ;0/^£S<, 
±IBaMil!l^Sg3 2 tC«. m^\i. XA'y^'Ml;iMbT 
#SM4^^-e^^XAyiS'M{C}i5«S5^%^$-li:. 

50 vtzWim.m.\z}z^fs.'^m.ti^^i^\hvx'^-\-mK^w 
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[0.0 1 6] ;^ic±ie->7.7^A 3 KDWii^^m 2 iz^-r 

[0 0 17] (D) lft^^<7)»aiTH, :^7.*ilW 

fiXM^fr i b b X /I >y K©MJ? i tr ck 0 Sta 
^$rlCtii-r'5. iKt^T (A) 7.mm<0^^-C\t. 10 

ffl-^S:VX:7D— =I>hn-5-2 2, 2 3 (C^lffT 
T*5<, 

[0 0 18] -^UT (-) s:Jr^:^^xSif«wligi^T^i, ;y 
;^$i|PSg3 3<i:D)il«;^nfcSJiS;^f7>gS«©©J'^fi^ic 
So'v^T. Tx:7a-3>hD-^-2 2, 2 3lii;0 
iS«18, 1 9^atnSSJj;^fX8SSSrPgS-r-5. Lfc 20 
/i^^T, ^(Z):;^^cdS«9 llcfiK]^•r^x/ty^'IK©->- 
[0 0 1 9] =tfeBtAI^©»«9 1 (^»lx«9 1b, 9 
Ic. 9 Id, • • •) dl^lKL-fcXA'y^'MlC^fLT 

(0II;^tS9 Ic, 91 d, 91e. •••) tZ0im.T^ 

[0 0 2 0] 'A\Z. _hiax/1>;/i"J >i^S«l 
T, *tiScDS«9 1 (««JA«9 1a, 9 1b, 9 1c, 30 

• • •) ±\z, mmvTmit^it^i' y (t i on) m 
^m^T^m'^'Srm.m-r^. s-r— t!ta®s«9 1 

X/V;/^"J>i^^l ItCiS^IL. ESI 7{C7>/Vy^:^f 
XCDT;Hf>S:B'T^«SSL.. SB'S 1 8. 1 9\zS.m:fS7. 

>^^fT-5. ^LT> XS9 1 atCT i ONM 
iP$:6^*5j;-?-l 0 0 nm) ^figMT^. CCDt^cD^M 

;V:d'> (Ar) CDSSa* 4 0 s c c m, Kf5-1iX<D^^ 
(Nj ) »gita$:6 5 s c cm, giJOSJ^:;^^.©^^ 40 

(o, ) «ffias:4sccm. ^mt^m^ 1 ^tir^, 

[0 0 2 1] M)il^2 6T, T i ONKSr^m 

LfcS«9 1 a^X/l-;/^"; >i''^l 1 J:Oa-Kn-y 
^^2 SlC^Jir^.. ^bXffitaiia^igS 2T. fiKKL- 

-4icgJC7.A>y5"J>i/-r-5S«9 1 bOESM^ 
**<D^-&<DK^8Sta*. — *ScS©»«9 1 a\ZX/^y^ 

vyifhrzm<D^mmm^K)t>is.u-r^. ^tzm^vtz 



viW'&icts, -t;t@(c7.Av':$"J >i'-r^a«9 ib© 

V^T, iibWiC^^^n^o -^rUT. :^J7.©Jffll^3 3© 
Jg^JCbfc^^oT, V7>-7D — 3> ha— 7-2 3-rE 

wi 9 ^tiitn^m^a^i^fiii-r^. S«9 l b 

[0 0 2 2] T i ONMOTttfi*««1Ht**-rS«-&tC 

T i oNm\zm±-t^Mnmti^r^<n^m^^i-f 

«^tC«, T i ONJK©Til6/6^#»«1tCD«^l-PI^n 
[0 0 2 3] -AiZf^ 2 ©^JS01JS0 3 lC^T«till&«fi£»T 

mmizj^rfWim-r^, mz^-r.ko\z. xny^^jy^if 
&m2oymmi. 7./'<iy^m<Dm» m^iimim^rz 

m^^&\tm, 1 <Dmmm-cmmi^rz'h(Dtmm:f3:(D-i^. 

cic:T«->7.xA4 Hc-:3ViTtttB^T^. ^fc^i®^ 

-r. 

[0 0 2 4] ±te->7.5^A4 1 S«9 1ICj^fi£$n 
■SXA>;/^'K©RM*5raa^-r^S«miH!lSS4 2 t, 

©$iJlf«^^2l«-r^;yxS!l^S4 3 ±E8iEafflCD 

LTOT>;-7D — 3>hD— 7— 2 2, 2 3t\ZJzOU 
^. ±ISSi^^liI^S§4 2tt, '\U':7A-^^ 
y (He-Ne) If^Mltfgt, Hg|tbfcHe-N 
e ^-1f7t4 4C9S«7^4 5 S:i^tti-r^S«tJt§7tgB 

[0 0 2 5] ^tcJiffi->X7^A 4 1 ©i!if^Sr0 4 tCi^T 

mnmizj^KimmT^, rsi^, mmX'po)%m^us>iz 
(-f) sM^osa^Tts, ;R#t^«assg 4 2 T% a«9 

1 (0ilx.«9 1 a) tCfi£IK:^n-5X/'^->^^<DS«*$: 
m^-r^, aaST'li, H e -N e 1^—9=5^4 4 SrX/t-;/ 

[0 0 2 6] ^V^T (□) Stri^OSliSTli. 
TfeViT;tf7.©Iffllg§4 3 IC-f >y>;/ h bTiJVifcSIt^ 

tt, ^i6ll'^Ti3ViT;y7.$iJPS4 3tC-f >7'>;/ hUT 
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7 

— 7—2 2. 2 3lCM{tt"^. 

[0 0 2 7) ^LT (X) Kt&;^xSita©^gpT-li, ;y 

$ij'<ani-^icso'viT, ^x7D-3>hP— ^-2 2, 

2 3 TSa'ff 18, 19 i£rSifn-5SJ^S;^?xa^^|p-r -5. 
Lyt>?>^oT. •?:K»;^<7)a«9 1 («a|A«9 1b) irfiS;^ 

ii<fc$n-S). 10 

[0 0 2 8] =:tfcgJiL[^OS«9 1 (^J^«9 1b. 9 
Ic. 9 Id, • • •) iZ^f^VfzT./'^y^mizni^X 

«9 1c. 9 1 d, 9 1e. • • •) \Z^mT^X/'^y 

[0 0 2 9] ;^tc. ±mx/'^'y^vy^mm2^m^^ 
T, mi<D^mmtmm\z. itiscD»«9 i o i a, 

9 1b, 9 1c. • • •) ±tC. SMLTK^k^-fb^^^ 

> (T i ON) m^m^-r^m-^\z-D\^^xmm-r^o * 20 

■r-titB»S«9 1 a^&X/t-;/^"J>y^l 1 tlJgSIL 

T, mmvrcfRi<Dm^mtmm\zVT. »«9 i ait 

:^n';/^'MtLT^;^di*5J:-?- 1 0 0 nm<DT i ONM 

[0 0 3 0] ^<Dm. *Rjiim2 6T. X/"? -y iJ"; >i^^ 
1 1 J;0D-HD-;/^*2 5{C^Mbfca«9 1 a 

m^m^-r^o m^L-rzK^moymizmr^i^^x^m 

(SfclSv- hJftMcDM) ^r)h±^^^m-t\z\t. :k<D 
»«9 1 (0il;^«9 1 b) lC)^]K-r^^«=©5-^<DSjrx 

:»x<Dmmmm^. »«9 i a(cx/i>;/^'bfcNF®gE5g 

hStn^fit) J:0fe/h3Vi«-&lctt. 9 1 (^J 

;i«9 1 b) (cfiK)^-r^^«=©m^tt«&<£Mr-5.. m. 

[0 0 3 1] ^LT=*{JBiJ^K©;^/t-;/^U>yjCi5V^ 

[0 0 3 2] 'A\zm3(Dnmm^^5\z^rm.v6m^m 
mm\z^r)mm-r^o miZT^T^oiz. 7.nyiS"j>^ 
mm3<Dmmt. xz-t-y^s'MomM m^i-£tmm^tz 
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^B^gBSttn 1 <D^mmx'm.mi^rzho:>iimmt£(Dx, 

;ic:TH±tB->7.^A5 iSriaH^T^. ^fcH 1 ©^SS 

[0 0 3 3] ±fB->X5^A 5 1 ^gX/t-;:$' ij 
gg3©:$'-y-;/>l 2 0*®SK€rjB!l^-r^iaa[S!l^ 

simmm<DMmmn^^mvxwi'S is, i9'S:mn^ 
Kit^isxmm^mm-r^^mtvx'D-^:^ya-=t>h 

□ -5-2 2. 2 StlZXKlii^o 
[0 0 3 4] ±tBSS?P!l^g§ 5 2it. mXli. W^Oi^ 
a^;i/-TJl'^;i^^m*t (*fc«a^-e^- 13%p 

5 4«. ^-y<;/ h 1 2<Dm.^^m'^t^n>%\zwii.^ 
mz^mn^. i>-fv V 1 2ro*ffitcs«$n^. b*^ 

^tzlMMmM^ 4\t^-fv V 1 2(D«®(D«^Mm 
lcSM^-B::^ctt»T'. ^-fy V 1 2 0«Bitt««bT 
fcJ;V^, ^«^5 4&i*M$-l±fc?fl5»«c 

;felt'5.5'-^r>;/ h 1 2©«MSS®¥J^iaSS:jai«T5 

[0 0 3 5] ^^{CilBv'X-T-A 5 1 ©Sif^^H 7 It^^T 

»«9 1 (««JA«9 1 a) SrX/■<>;/^'J>^t^'ro5'-^^ 
[0 0 3 6] iicU-C (n) SK^tOitffiTfiv ?-ii6i@'< 
T*3ViT;^fX$iWgK5 3tC-f >y>;/ h bT*3Viit^'-ir* 
V V 1 2®a®jaftiX/V>5'JKO}atn:* (S;t«->- 

T*^0:tfX^jPi§5 3 tC-f >7'-y h bTiJVifcffita* 

jciD. JiiBsmbfcja^^ (*fc«->-hfitn:«>ffl) 

<&iil5T^*Jffllft-^^TX7a-3>hD — 7-2 2. 

2 3ic2im-r^o 

[0 0 3 7] ^bT (n) s;$i;*fxSit»roiS^T«. ii 

■7X7P — n> ho — 5— 2 2, 2 3T?S{SbT. ^fe 
— P> hD— 7— 2 2, 2 3T?B2'gl8. 19 

ws«9 1 (0y^«9 1 b) \z^m-t^7.n'y^m.<D^ 

[0 0 3 8] -|ScgK;^wa«9 1 (CsjA«9 1b. 9 

ic. 9 Id. • • •) \z^mt^7.nv^m\zn\.x 
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9 

1 ({SJA«9 ic. 91(1, 91e. •••) tCBXMT 

[0 0 3 9] ±tS7.>''^>;/5"J >^Sfi3^fflVi 

T, ti^<DS«9 1 (91a, 91b, 91c. 

• ) ±tc. (t i on) n^sr^ 

fiK-r^«'&{c-pviTMB^-r^. *-r— i5o®s«9 1 a 

<&7./Vy^'>J>i^^l 1 lCjl82lbT, ttlj^Lfc^l ®^ 1 
Sgeyti^'^tcLT. S«9 1 a{CX/t>vi5'lKi:bT/?$ 
d^'*5J:^l 0 0 nmOT i ONM (®S^-&T) $-fiS;MT 
-5). fi£)K4'(tMSiifl^SS5 2T. M 2 CD«® 

[0 0 4 0] ;tf7.$iJW3i5 S-C. ±15210^ Lfc^MiSg? 

[0 0 4 1] ^UT=*JfBm®X/1-y^"J>i''IC43t/i 

[0 0 4 21 :;*:ttm4®||5£«sj^S8lc^-r«EBS<fj5£WT 
SM4CD«fi£tt. (0iJx«S^^*it 

[0 0 4 31 ->X5^A6 1T«, ^K7./t-;/5"J >i^^ 
S4 07./t-v^"J >;^^1 1 tt>®S*£;:tf7. (^JAt^SE 
^) ©^BE^SO^r 6 2 2 0 tclg 

2-eS!l:Sbfc7./1-;/:5'U>y^l 1 ttJWmm^J-JBEWffltC 
^®tLTO-77.7P — 3>hn — 7— 2 2, 2 3diiB 

SI 8, 1 9J::i9:ite.nTV^^. ±Be^JE^^^6 2 
-f > * M * W a V i J; ^ T ^i- JE ^ 5£r ^ :^ ^ ® 

[0 0 4 4] i>:lC±ie->X-r-A 6 1 OffiifP^S 9 IC^T 
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(1*) Sli&;yXfig^^-©»BEli^T-ti, ^^BESll^Sge 2 
7./1»y^'J>y^l 1 0?F^gB<DSfS;9XBK»$:^^«f 

[0 0 4 51 ;*:i/i-T? (D) mn.m<DWtiiX'\i. 
Tfel'iT:yX$iJPgC6 3 IC-f >y-;/ h bT43VifcSCN:tf 

feViT*^^;y7.$iJPg§6 3 tC< >Zfy h bTfel^fcS^ 

mmz^Ki. wtai^fzimm (^rz\t'>- \-imom.) 

»##O^JPfi^^-7X7D-=l>hn-5-2 2, 2 

3»csi«bTJi^-rs. 

[0 0 4 61 -5-bT (— ) SlS:«f7.gSacoiig5T«> 

7.^jffliig6 3j^<omm^nrzmmm^^-^7.yu-zi> 

hD-^— 2 2. 2 3-eSmbT. S«bfc©Jffllf§-^tC 
ao*l/^TSM"7X7D — zi> ha — ^— 2 2, 2 3-eiB 

eiB. 1 9*^sn^sjs;^;xa*isis-r^. bfcA^o 

T. -^-OiiJ^CDS^fi 9 1 (9 1b) (C^m-rSXA-;/iS'K 
[0 0 4 7] -mm&.n(Dm^9 lb (9 1c, 9 1 

d, 9ie, • • •) \z^m-r^:^/-^^y^m\z^hx 

91c (91d. 91e, 91f, • • •) fC)«Mf ^ 

[0 0 4 81 :^Z\Z. J:texn-;/^"J>^S^4SrfflVi 
T. 1t®C©»«9 1 Ola, 9 1b, 9 1c, • • 

• ) ±tc, mrnvTrnt^it"^^ > (tion) m.t:m 
fSi.-t^m^iz-::)^^xmm-r^o *r— t!tB©s«9 1 a 

^7./V>5"J>:?'^l HcJgj^bT, HffiBb;t^l©* 

mmtmm\zi^x. a«9 i ai-x/i^y^'iKibTi^^ 

*^i3j;-?- 10 0 nm©T i ONlK (0*-arT) S-fiKlgt" 
-5. fiKK^t^lC^i-EEiail^gge 2-7?, X/1>;/^"J >i:i'^l 1 

[0 04 9] ■ffT.um^G 3x, m^htzmm^Bo^m 
^m\zvx. 7.nv^m<^i&&im i^rz\tiy-hmo 
^mm-r^o ntavrzt&inm i^tziti^- htm) ©« 
^mzvx. mm<Dm2<Dmmmtmm\zi.x. -tJca 

©S«9 1 b{Cfi21K-r^*fr©'5-&©SiC:^X©m5^t«t 

[0 0 5 0] -?-bT = tScBWK©X/tv/^"J >i^lC*5l/i 
T=b, ±l5|SHt(CbT. X/1-;/5"J>d^^l IWrtSC© 
S?m»EEi£:Sai£bT> trnm (.^tzU'^-hmn) 
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[0 0 5 1] ±ISm4CD*SS«SJTtt, SJrs:yxW5^EE^& 

[0 0 5 2] i>:tC. T i ONm^KifSi^J'^V^^^Jl, 
7JVS.-<yAm. T i ON]mJ;D:^j:^SItl»±K^a« 

[0 0 5 3] •^}l=^'f-ryJW^(D7.ny^'V>ifmm 
m 1 O^JS^UTIKB^ if 'J >^^M 1 O D- H 

e7©7./t>;/^U>i^^7 1 Sr^icT^. ^?e.lCh9> 
X7r-^6{Ctt, ^r-hA';U:/8 2 $r:;^LTX•y^> 

ne.©X>;;5^>i^^8 1 , X/'?-y5'U>i^^® 1 ®XA 
>y ^ U 11 ( 1 1 a ) , X/-^ y 9 U >^y^ 7 1 . 

X/tv^U>i^^S2 0X/Vy^'J>ySl 1 (11 
b) *5J;Z/a-HD>;/i7^9t±, h^^x^r-^e© 

[0 0 5 4] ±^X/1-y^'J>ifg®5tCli. miCDll 
SSed. ^2(D^ig«ajTiftBJL^c->7.-7"A3 1. 4 1^^ 
WS. vXt^A 3 1 ©ffitaSll^S 3 2 i: ->X5^A 4 1 © 
S«-^?ffl^S4 2 -hl2h^>X7T— ^ecDrtSB 

X/'?-y^'J>i'^l 1 (11a), 11 (lib), 7 
l*;it«X«y5^>i/^7 2(CS«9 1 SrtB bAnr^fc 
a6©Jig3iS«l O^&iStt^. 

[0 0 5 5] J>:lC±ffiX/1-;/^U>i^gM5Srffll/iT, 
/^'J-\'^^'JUfflC!)T i ON^ (ff^dttJi^l 0 0 n 
m) , y^PSx-^A^ (jp$d«*5J:^5 0 0 nm) . S 
ItESjhSifflOT i ONM (Jl$7&i:{3 3 Onm) S-iS 

m!i(i\z.^m-^-}5^^mmt^> /j:*5&y-h/N*;uy2 

4 (24a), 24 (24 b), 81. 82, 83 O-?- 
n-?n«, S«9 1 ^SX/X-y5"J >i^^ 1 1 a, 11 
b, 7 1, X-y5^>i^^7 2ifc«D-HD-yi7^9;c 

s«9 1 i&ttsLAti-r^ciritcpBK-rs. 



7 ) !|tiaiP5-2 13 8 2 

12 

[0 0 5 6] if. □-Ha-yi'^9lC. *gmw»«9 
1 (9 1 a, 9 1 b, 9 1 c , ■ • • ) SriRift^bfc:^-fe 
>y h 9 2 ?&K:fi-r^. 9 l ( 9 l 

a) 5 h^>X7T-^6&aUTX>;/5^>yS«8CD 
X<yf^>y^8 ltcM2|-r^o ^bTS«9 1 aCD^® 
^^-l* hX-y5^>^bTgfei^t-^. 

[0 0 5 7] ;*:ViTm2ISSi OtCioT, St#^©S 
^9 1 a<&, X>y5^>i^^7 l<l;0X/1>;/^'U>^ySe 

1 OX/'?!y3"J >i^^l 1 a {CjBji-r-5. ^bT7./^y 
10 ^"J>i^^Ml-CSS9 1 a©^®tcmi©T i ONm 
*)s£IK-r^. S«9 1 a$:7./1-y^"J>i^^l 1 a fcM 
itLfc^. a«9 1 a <D^-&t Iridic. -tSfBWSS9 

1 b$rX-y5^>^^Sg7lCjt2^LT. Stl^T^. 

[0 0 5 8] ^©^M2lg«l 0T-, ^lOT i ONa 
Sr^MUfc^OS«9 1 a Sr. X/1-;/5' U >i/^ 1 1 a 
cfc0fitrLS!l^Sg3 2©^MiCjftai|-r^. ^LTjgtaS!!^ 
g§ 3 2 m 1 ©T i ONIK© hfitrC^iHy^-r^. 

BJUiTctl^^ltC, :^X*JPg§ 3 3 ^ltX/1-y^'J> 
20 ^'T^S^g 1 bOj^)K^#©^-^©^^85»0«^S: 

2 3 (2 3 a) Tiaei 9 (19 a) ^SStl^KlgSSr 

[0 0 5 9] ^^ViTtSMSSl 0-e. HI ©T i ONM 
CDStn:^&S!l^L.fc^©X1g9 1 a Sr. X/t-;;^U>^g 
g8CDX/1-;/^U >y^8 ItCSgjU-r-S, ^LT. S« 
9 1 aOBlOT i ONM±fc:T;l'^x>^AKSr^)^-r 
^. )0gV^Ta«9 1 a^rX/t^y^"; >^S8 1 (CJBiil 
^. S«9 1 aC9i®-&t|^^{C. -X-y^^-^^^l 1 J: 0 
30 X/1>;/^"J>i'^l 1 atCgfe#bAciaS9 1 bSr^itU 
T. M1©T i ONMSrJK^T^. S/S:S«9 1 bSrX 
/1<yiS"J>i^^l 1 a(cMjilbfc«. SIS 9 1 bO^-^ 

tragic, H*5ce«»«9 1 c^y-yj-y^^m.8\z.m. 

[0 0 6 0] ^^C^iT-JiSSISS 1 OT. H1©T i ONM 
Srf£Mbfc^©a«9 1 bSr. *«9 1 aCD«^^:|W|^ 
IC. X/t>y5'U>;y^l 1 a J;DJgtr[S!l^S§3 2©^e 

-TX^P — n>ha— 7— 2 3 aT-S3«l 9 aSrtSt 

40 n^mmm.^wmt^. 

[0 0 6 1] -^-W^jSMgS 1 0 T;l/5X>:7AMSr 
^MLfc^WSffig 1 aS, X/1>;/iS"J>i''^7 1 
X/^U/^'U>i^SS2©X/t';;:$'iJ>5^^1 1 b tCMiH 
b, »2©T i ONM<&fiKMr^. 1^V^TS«9 a aS: 
J»2I^. JSjIIS® 1 OT. T i ONM©}gtaJi]«^<^» 
«9 1 bS:XA-;/^"J>i?'^7 1 (CjaMU. T;1^SX':7 

AK^fiKM-r-g). *rca«9 1 biSDSin^. ssin^ai 

0T-. :x.y=3^>^^7 l^K>7.ny^U>ifMl 1 a IC 

1 c^mmi^x. mioxiONMSrEg 
50 M-r^. i^viTa«9 1 csjamufc^. ±ies«9 i 
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[0 0 6 2] s«9 1 c ^m^k. mmmmi o;c=to 

mm\^t:.}im\z, ^7.mn^A3T. ±f3»mbfc-> 
9 1 hco^m^^foo^cim.mm-^'^^T. vt-^d- 

zi>ha-7-2 3 (2 3 b) -CE® 1 9 (19b) 10 
?fiEn^K?g»*iSgi5-r^. i^V^TSS9 1 aSrJKiiib/t 
^, MSiSSl OT, ^lOT i ONl^^figlKD'b^cD 
S«9 1 cS:7./t>;/3'U>y^l 1 a J: D fitaSO^Sg 3 
2®(4«lCjail|-r^. ^LT^l i ONlK©->— h 

jtet^as^^. *ic^ii[-r^ss9 i d(DfifeM*f^<^)^ 

^. 

[0 0 6 3] aS9 1 c®Slt^<£?l^bfc^. SS^I^ 
fil OIwJcqT, K^^^m^\^fz^Wi.9 1 aS:D-H 
P>yi?^8 1 ©rtgPtC^ttfcT>0-5':^-t«y h9 31' 20 

tsmt^. i^v^T±^«iS9 1 a<D^-^iznmz. x/t 

-y^'U >i'^S2T. »1S9 1 \3<DT L.m±.\Z 
m2cDT i ONM^fifelK-rs, ^;ic:±l2»« 9 1 b ®« 
-^tlRlflllC, XA<v5"J >yg^8T. *«9 1cwm 
1 CDT i ONM±(CT;i'5r:<^7AK^fi£li[-r^. ^^tC 
±IBS«9 1 c09:^-&t[S|«HC, X/Vy^U>^SMl 
T% *«9 1 d©«®tcmi©T i ONMSr^T-S. 
»«9 ld*jS2l^> S«9 1 dOa-^tlSlfillC, Etfc 

[0 0 6 4] ±K©iD<tC, — *JCB®»«9 1 a«C**L 30 
T, Sfe^t. ^1©T i ONIgCDfiKI^, im.<Dm^, T)V 
5-'?AM®figK. ^2©T i ONMWJ^K, ^M*© 
rffl^^fllCfToT^ S«9 1 a±lCi2^fflCD^#:MSr?g 
fi£f^, n;feBm©»1S9 1 (9 1b, 9 1c, 9 1 
d, 9 1e. • • •) {C^UTfei^«ltcLT, E^ffl© 

OSIg 91b (91c, 91d, 91e, • • •) tCJ^ 
fiK^n-5^1 ®T i ONM. ||2<Z5T i ONI^«. 
hJftta*^«E$nfcl^tcyiSCD-C. #T i ONlK©->- 
hfiSl«W^©fflt'!^^, 40 
[0 0 6 5] 

mm<D^^'\ et±. IKBjLfcJ:^t»*3Bl<D%B^tc: 
a!l5£ L T R jlTx :y X Sit a * « IE -r ^ 7. X A ^ 1 1 
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a^£ffiiE-r^vXT-A<&i9:ttfco f»3}?3S3®5!B^{c<fcn 

it;t<D*-tc-r^c:t55i"C#^OT, ^^Si©|SSr:^*ilC 
[0®cDffi#^UiBj] 

[01] ^1 ®IIMl«siomil&«fiK»r®0-Tf 

[0 2] ^1 cD*:^0iJcD->XT-A©B)f^tttBj0-ira&-5, 

[0 3] ^2®lfeSS««ICO||[IIIS1t^»Tffi0-C*^. 

[0 4] m2C9*i£0i|O->X5^A©l(lf^SiBJ0-cfeS„ 

[0 5] ^3cr)^SSC«J«)ttBS«fi£»rffi0-r&S, 

[0 6] ^3 0*Jg0y(D>'X^A©i!ifPiJiBJ0-ea51>, 

[0 7] m4©*j£0y©miBS^fi£»tS0-r$.^. 

[0 8] ^4cO|IS£C»lcD->XT-AcDll)f^giB^0Ta5-5, 
[0 9] v;i/5^5^^>A*:^SC©X/t>;'5"J >i^^«®l5i 
BJ0T3?.^o 

[010] t^5l5CDX/1>;/i$"J>^^B©«tBS^fiS;BW®0 

[??^©iJiBj] 

1 7.ny^^)y^^m. 

2 x/vy^'j>^^e 

4 7./t-y^u>^ysa 
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